Effect of inorganic iodide on thyroglobulin hydrolysis in cultured thyroid glands.
The process of thyroglobulin hydrolysis in mouse thyroid glands labelled in vitro was studied from 2-24 h after they had been maintained in tissue culture. The culture medium was supplemented with mononitrotyrosine to prevent deiodination of iodotyrosines. Hydrolysis of labelled thyroglobulin, under these conditions, led to the release of labelled iodotyrosines and iodothyronines. The rate of formation of these compounds was measured as an index of thyroglobulin hydrolysis (TH). TH was markedly stimulated by TSH. NaI inhibited TSH stimulation of TH at a concentration of 10(-5)M or greater. NaI, at similar concentrations,also markedly diminished or abolished the incorporation of 131I into thyroidal proteins from radioiodide-supplemented media. The addition of various inhibitors of iodination effectively blocked the effect of iodide on TH. In experiments where radioimmunossay was used to measure medium hormone concentrations, the release of unlabelled thyroxine (T4) and triiodothyronine (T3) induced by TSH was found to be significantly decreased in the presence of 10(-4)M NaI. These studies demonstrate that iodide inhibits the hydrolysis of thyroglobulin at or near concentrations which also inhibit iodination of thyroidal proteins. The present data suggest that formation of an iodinated compound is necessary for the effect of iodide. In addition, these studies demonstrate the utility of this in vitro system for the investigation of thyroid physiology.